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intcodeslLen = sources. length( ) ;

Random rand = new Random ( System. currentTime-

Millis( ) ) ;

StringBuilder verifyCode = new StringBuilder ( verifyS-
ize) ;
for(inti = 0;1 <4;i+ +)]

verifyCode. append ( sources. charAt( rand. nextInt
(codesLen —1)));
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return verifyCode. toString( ) ;
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[ 160,200 ] X ]3I
/ /IR

Graphics2D g2 = image. createGraphics( ) ;
Random random = new Random ( );//coded by
gaowb;
2. setColor( getRandColor (160, 200) ) ;// WH LS
O TREN
for (inti = 0;i <20;i+ +) |

int x = random. nextInt(w —1);

int y = random. nextInt(h -1);

int xI = random. nextInt(6) + 1;

int yl = random. nextInt(12) + 1;

g2. drawlLine (x, y, x + xI + 30, y + yl +
20) 5
%

XF T ML AL e B A [ E R R 3R D
PR BT Y MR A RS LU R K S8 S, SR
getRandom Color( ) J5 ¥ BEAILAS B — M S 26, SRk
JE i image. setRGB () J5 ¥ 78 % 19 4 5 3 Bl N
WG R R

LI
float noiseRate = 0.07f;// M3
int area = (int) (noiseRate * w * h);

for (inti = 0; 1 < area; i+ +) |

int x = random. nextInt(w) ;
int y = random. nextInt(h) ;
int rgb = getRandomlIntColor( ) ;

image. setRGB(x, y, rgb) ;

XF T IE SR BT 4Lk, 1 Math. sin () 751,
e P FE AL s 2000 6, 26 W OE 5% I8 pRION g 1Y)
WY T LT AL 35 AR X, I8 Graphics2D.
drawLine () J7 ¥, 76 X N A6 bR X [H] b4 22 98 661
Lk,
intperiod = random. nextInt(2) ;
boolean borderGap = true;
int frames = 1;
int phase = random. nextInt(2) ;
for (inti = 0;i < hl;i+ +) |

double d = (double) (period > > 1)

* Math. sin ( (double) i / (double)

period
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+ (6.2831853071795862D * ( doub-
le) phase)
/ (double) frames); //coded by
gaowb ;
g. copyArea(0, i, wl, 1, (int) d, 0);
if (borderGap) |
g. setColor(c) ;
g. drawLine( (int) d, i, 0, 1)
g. drawLine( (int) d + wl, i, wl, i);

X B AL R B 90 TR SOAS ) A Ry PR AR
FAR, AN/ N T B R m B JEX A A
AffineTransform. setRotation () 75 7% Fll Graphics2D.
setTransform () 47 affine A% 4, DA SE I 745 1) JiE
FeROR
intfontSize = h —4;

Font font = new Font (" 22{K" | Font. ITALIC, fon-

tSize ) ;

2. setFont(font) ;//coded by gaowb;

char[ ] chars = code. toCharArray( ) ;

for(inti = 0; i < verifySize; i + + ) |
AffineTransform affine = new AffineTransform

()3

affine. setToRotation ( Math. PI / 4 * rand. next-
Double() #* (rand.nextBoolean() 71 . —-1), (w/
verifySize) * i + fontSize/2, h/2) ;

2. setTransform ( affine) ;

g2. drawChars( chars, i, 1, ((w=10) / verifyS-
ize) * i + 5, h/2 + fontSize/2 -10) ;
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#IK AL

gray_img = cv2. cviColor (origin_img, cv2. COLOR_

BGR2GRAY)
cv2. imshow ( gray’, gray_img)
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RFEAE N 0 B 255 B (R, IX R BT A B (E S T 170
MR R s el A KT 170 IR R A2
O EL
#—fHAL
ret, bin_img = cv2. threshold ( gray_img, 170, 255,
ev2. THRESH_BINARY) ;
cv2. imshow ( binary’, bin_img)
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7o FUEX 8 Al s P R B AR R A BIEL
{0 0 BIR R J80R R TAET kA ANIZIR R
KRR T SCFER 0 B A SRR A, o S5 EAHER
B SRR WA R AR R i E N T
kA AN B R AR R T L E AU E B E
255 R HAR g A, SRR S B R RO AR B T B
Ro
AR IR 58, = B (E
w, h = bin_img. shape
for wl in range(w) :
for hl in range(h) .
# WA R X, A5
ifwl ==0o0rhl ==0;
bin_img[ wl, h1] = 255
continue
#TH AR ER(E/ VT 255 BUA 4R
pixel = bin_img[ wl, hl]
if pixel = = 255
continue
#I P K SRR AR
#UNRL T S0 Hot /N T kYRR
if noise_pixels_count ( bin_img, wl,
hl) < k.
bin_img[ wl, hl1] = 255
# coded by gwb
# KNN [

def noise_pixels_count(img_obj, w, h):
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count = 0
width, height = img_obj. shape
forwlin [w—=1, w, w+1]:
for hl in [h-1, h, h+1];
if wl > width -1.

continue

if h1 > height - 1.
continue

ifwl == wand hl = =
continue

# (HALRIR R E W E N 255
if img_obj[ wl, h1] < 255.
count + = 1
return count
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# PR, BPERA 3 %3

img = cv2. medianBlur(bin_img, 3)

#AAT Il BB R 2 %2

iml = cv2. dilate(img, np. ones( (2, 2)))

#EHE K SRR 2 %2

im2 = cv2. erode(iml, np.ones( (2, 2)))
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£ tf SO Tesseract ) train TNRESEAT ISR, IF
SRS AR LR GE T Tesseract JERIN OCR
PATHERL
TE Python 355 5] A pytesseract & | PIL J& Fll
flask JE S5 , 4 P45 T 40k B ok 52 RIASE A TR0 2ok 782 40 2
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PGSR AR request AL HY. png K 4T
NI A SCIE R G, PRl ad pytesseract JE 1]
FHACHBEY tesseract il 55 F-40AT OCR 51, K 45 - 5
£ UL response R Bl ZOACES Q0 R TR
import importlib, sys)
import os
from flask import request, Flask
from PIL import Image

import pytesseract
app = Flask(__name__)

@ app. route (" /yanzhengma" , methods = [ POST])
def get_frame( ) :

uploaded = request. files[ "file" ]

path = os. path. abspath("./")

app. config[ tmp”] = path

# coded by gaowb

uploaded. save (0s. path. join (app. config[ tmp7],
tmp. png’) )

if uploaded;

result = code _breaker ( path + "/tmp.
png", 4)
return str( result)
else:

return " - 1"

def code_breaker(image) :
result = pytesseract. image _to _ string ( image,
lang = "eng" , config ="- —psm 10")
print( fesult:” + result)

return result

n n

if _name_ =="_main_ ":

app. run( IP, PORT)

BEXF DU AR | AR SO I 2R — B AR [ 19 7 =X B
PR T 4000 FRIGIERD png RV AR | 4 H:
RiEF OCR W4 1 AT I, FExh 4 284t
srt Z RS AR SR, AR AT IR AR U T
7 HIURKC F AR A AL BRI S 8O E e 2 IR, 1%
RN T Je 18 A AR i 1 ) 75 LA 48 R A Y
WBIRE ST, BEAEHEER 28 IR W8 Py R T4 5 X T
FRAMTERE 5 A AT RS HA A Bl T L
Sy BT MERR RS RBIR I,

4 LERIE

A4 JERAT R R T A& R b H 220 A oy
Z— VP2 BT S, N =S 0 K e R T
ME AR AT £ 4 JEm AT B B A ORHEE S PR,
AT AHE B LRGSR RS R R &4
BRI EE, AT H I BT NA 6
A1l A Bk 2 SR R SR AL A A 1L

TEAE BUE IR AR A By i A v Bl ] T B —
M FIARSEARL FERT RS B A [FIRE A A Tk
A, & B[] 114) S A A 2 Xoh AR SC I G A A5 700 A fe 4
IREIRZE R

EE XA $E iR OCR PR BIZR Y [, — 25 Bt
FE AR B e i B4 A )3 — 1k 07 H BR AN [F)
AT R R 25 | B ANR] 1 R 4 TSR X 22 A
FARB)E N RET .

FEXTEA AT A A B ARG D, A ] 7255 il
B UEFR 1 B T AAIL 9 Sz 1) 1] R AR g )
R FEF UL LAY, FRATT T AR S A i T ik rh
NI Z2 B AR R0 AN [ AR BEDLTR & 7 — i
B, IR TR T 2 A S, g e
SEPEIE T HRZ AR A R 55 5 =X, DU i K AT g
IAENS FA5 9 OCR BRI RCR

[ 5% 30k ]
(1] WBRR, TS, —Fh 3T 040 180 9 850 7 S0 e g 1R 3 oy

I MOTEYUE B ,2007(25) :256 - 258.

[2] 97, SR JER E N SCFERUERS U R [T,

HHAPLE L ,2007(35) ;252 - 253 +246.

[3] EB. Sbr i E AR D], A hER =R R K

% 2023,

[4] Google. Tesseract-OCR. tessdoc [ EB/OL]. (2023 - 11 —

29) [2023 = 11 —=29]. hitps://tesseract-ocr. github. io/

59



HEE 2023 4E46 6 1

tessdoc/ Installation. html. WFFE[T]. dent i PR B 24 4, 2016,24 (4) 50 - 54
[5]0penCV. OpenCV[ EB/OL]. (2023 —11 -29)[2023 - 11 +77.

-29]. hitps://opency. org/. [7] tieiE. REA ORI E B BT[], WiEA
[6] TRIRIE, ARte XI5 # 55 BTS2 45 2 00 Tk A A e 30 % 48 ,2010,26(1) ;75 - 78.

OpenCV-based image processing technology: application
in text recognition of CAPTCHA

SONG Pengfei, GAO Wenbo, ZHANG Di

Abstract; As the non-ferrous enterprises in China accelerate their development of information technolo-
gy, information security is an important factor that cannot be ignored. CAPTCHA is a reversed Turing test
program which could be used to autonomously distinguish between computers and human. A captcha
noise reduction recognition algorithm model was designed and implemented, and a common type of CAPT-
CHAs were identified and analyzed. Studies have shown that for CAPTCHAs with multiple font types are
more difficult to identify, thus could be used to improve information security in the non-ferrous industry.

Key words: CAPTCHA ; information security; OpenCV ; machine learning o\
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The application of multicast and unicast in industrial
video surveillance systems

YIN Wancong

Abstract; This article explores the applications of multicast and unicast in industrial video surveillance
systems. This article analyzes unicast multicast applications based on different network topologies and ver-
ifies them through experiments. The main conclusion of this study is that as the number of network nodes
continues to increase, multicast algorithms perform better than unicast algorithms, and multicast algo-
rithms can achieve lower network bandwidth utilization.

Key words: industrial video surveillance system; multicast; unicast; network topology structure; trans-

mission optimization o
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